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The heart of smart control
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We specialize on development of smart electronic
control systems and solutions for the power
generation industry.

400 28 veurs
52M

ComAp in

Numbers
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COmAp LY> The heart of smart control



Local
Presence Our focus on local presence @ 1 8 50 +

and being close to our customers ComAp Offices Distributors
is a clear differentiator in our industry
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The heart of smart control
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ComAp P> Hybrid system definition

The heart of smart control

Diesel generator Photovoltaic or wind Hybrid power
system turbine system system

» Combination of reciprocating gen-sets and renewable sources of power

» On-grid as well as off-grid applications



ComAp > Hybrid projects - end user landscape

The heart of smart control

e v
RICULTURE



<
ComADp D> J R —— C ——

aggreko

B solarZRE ABB jcinous
SUNGROW Schneider A ane11a

zerpeun (] ComAp & LPElectric

Y"TEKSAN ﬁ'ﬁ'@ it SIEMENS
KOHLER _ [ @ Shpaes
4
STERLING & W|LSONW ppppp o §weo s row Q
& rowartt KACO %

e ] Renewable Energy Resources









» Emissions » No intermittency

» Noise » High reliability

» Regular maintenance » Flexibility to load fluctuations

» Diesel delivery and storage » Robustness (maintains stable frequency)

» High OPEX » Significanty lower CAPEX than renewable
resources

» The only power source for large populations not only in developing countries!
» 600 GW of baseload diesel gen-sets globally

» A necessary component of hybrid microgrid



-
ComApD  solar-Diesel Hybrid
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ComAp > Low PV penetration

The heart of smart control

» Up to 30% penetration

» Low specific requirements on the control system

» High reliability

» High utilization of the PV plant (low need to reduce the PV output)
» Low CAPEX

» Limited reduction of OPEX (remaining high OPEX)

» Low reduction of emissions

Suitable for sites with highly variable loads

14
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ComAp > Gen-sets of different rated power

The heart of smart control

» Manual control cannot be used in complex hybrid systems

» Control system automation is paramount for sites with various gen-sets” capacities due to

» Significantly faster response times
» Ability to optimize gen-sets selection according to their rated power
» Ability to achieve high efficiency of the site operation

» Maximization of renewable energy utilization

| 2

Reduction of Dynamic Spinning Reserve

High speed sets should be used for DSR provision and slow speed sets
should be used for baseload

16
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ComAp> - Wind-Diesel Hybrid Power Plant
Vanuatu
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» Two diesel power plants (Four 800kW gen-sets and two 4 MW slow-speed diesel gen-sets)

» 3 MW wind farm

» The installed control system has allowed the wind energy penetration to be as high as 70% without any energy storage system



ComAp > Medium PV penetration

The heart of smart control

» Penetration from 30% to 60%

High renewable energy output utilization, however curtailment is required
Reduced gen-set operation, but underloading must be prevented

Suitable for Demand side management

vV v v Vv

Short term storage would minimize gen-sets operation, but would increase the upfront investment and prolong payback
period

» Full control of PV and/or wind output necessary

» Higher requirements on the control system design

» Optimized control algorithm is paramount not to compromise reliability and to utilize fully the renewable energy

18



ComAp P>

The heart of smart control

PV-Diesel-Sto
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Key Achievements of Willinga Park Hybrid
System

» Reduced expenses on power supply

» Higher independence - No power cuts during network upgrades
» Revenue from export power

» Local DNSP support

» Lower operational risk

» Improved environmental footprint



ComAp > High PV penetration

The heart of smart control

» Up to 100% penetration

» The most demanding on the site control system

» Automatic gen-set control system is a must

» Optimized control algorithm designed according to site specifics is necessary

» Prevention to gen-sets underloading might reduce the utilization of renewable energy

» Reduction of renewable resource output is required more often — optimized interface to inverters is needed
» Energy storage is required to achieve 100% penetration without high DSR kept on gen-sets

Suitable for sites with stable day load

and favourable PV conditions 21



Diesel gep-’sets integration mlﬁ‘fﬁ‘nd turbines, photovdi*taic panel

R

System enables black start hence higher renewableenergy penetratiol

- B SN

Optimization of the dlesel-gensets operation led to diesel fuel consumptlon reduc
45% o »"’ -'-_'
%
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ComAp > Peter Island, British Virgin Islands
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»OMA ( -z?'é*':;:’d‘ management for lower load
- reserve and efficient automatic control of the gen-

- - -

sets operation to offset wind farm output fluctuations

» Fuel consumption costs cut by $500,000 per year



Burgos Wind Farm L

The largest wind farm in South East Asia; productlon of 233 ;
power for a million households

7y

-ComAp mst'a'HEﬂ‘EE” troI system on back-up gensets

Load picked up within 20s; zero spinning reserve requir'ed\

Prevention of damage in high speed wind

Maximized fuel savings and efficiency while keeping high safety standard

SR
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ComAp >

The heart of smart control

Reducing
CO, emissions

Fuel consumption with and without
ComAp Cloud Forecasting System (CFS)

A

litres of diesel

€

%
* WINTER 1 80/0 «)é(— SUMMER 39 0/0

FUEL SAVED FUEL SAVED

Results of a case study from production facility with industrial load profile and 375 kVA diesel generator
connected in parallel with a 1MWp PV plant. Location: California. Solar output data source: NREL



Lessons learnt
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InteliVision 18T
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Modules
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ComAp > The economy of the system

The heart of smart control

» The highest system profitability is achieved within » The typical break even point can be as short
40 — 60% of PV penetration as 4 years

30



ComAp > Cloud forecasting system

The heart of smart control

@ Solar panels
InteliSys\™® Hybrid /

+
InteliVision

Cloud Camera

\/| Fuel consumption reduction

Efficient power outage risk elimination
@ Extended gen-set life

%‘R Operational cost optimization

@ Emissions reduction

31



ComAp >

The heart of smart control

Hybrid microgrids are the future power systems

» Can run in island mode not to weaken the grid while maintaining power supply to consumers

» Can support the grid (when aplicable)

Microgrids are sustainable, and technically and economically feasible

Hybrid applications are the perfect match between reliability and efficiency

Hybrid site desing is paramount for optimized OPEX, CAPEX, ROI and payback period
Many problems with hybrid systems can be overcome with smart control systems

High levels of penetration can be achieved even without large energy storage

v v v Vv Vv VY

Lack of clear regulatory policy causes uncertainity, but is not a stumbling-block



ComAp > Why smart control is the key

The heart of smart control

vV v v v vV vV vV v ©¥v v v

Full automation of the diesel system

Fast start-up configuration

Overload capacity utilization

Individual features consideration (slow vs.high speed gen-sets)
Demand side management

Dynamic spinning reserve adjustments based on:

Penetration level

Characteristics of gen-sets

Historic load profile data (time of the day)
Known load changes

Predictions

33
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Thank you for your attention

www.comap-control.com

petra.piclova@comap-control.com
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http://www.comap-control.com/

